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Abstract

This experiment wa s conducted to determine( i ) The ef fect of plant type on va rious

reproductiv e phase intervals, ( ii ) Heri tabi li ty o f va rious reproductive phase interv als

and thei r rela tionship wi th yield and seed quali ty. Tw enty fiv e varieties, di ffering in

thei r crop duration w ere evaluated over 2 years v iz. rainy season 1992 and 1993.

Plant type did ont af fect reproductive phase intervals except R1 - R2 period. Heri-

tabili ty estimates fo r all the reproductiv e phase interv als w ere rela tively high ( 0. 74) .

The lengh of fi lling period ( R5 - R7 ) was nega tively , nonsigni ficant ly co rrela ted w ith

seed longevi ty and posi tiv ely , nonsignificant ly co rreated w ith seed yield and seed size.

The tota l reproductiv e interv al could be used as ini tial selection cri terion for identi fying

lines wi th long seed filling po riod. Seed longevi ty w as posi tiv ely , signi ficant ly co rrelated

w ith day s to f low ering

High yield and good seed quali ty are desi table t rai ts in soybean, Grea ter seed yield

is related to a longer reproductiv e o f seed filling period and determina te habi t g row th of

plant , how ever, Wilcox ( 1980) repo rted similar yield of semideterminate and indetermi-

nate when both the types had equal ma turi ty. Go ley et al. ( 1986) found that stem ter-

mination types did no t dif fer significantly fo r yield. The high yield po tential should be

accompanied wi th good quali ty since low seed quali ty will lead to poo r g ermina tion, slow

emergence, and inadequa te plant stand resul ting into w eed problems and reduced seed

yield

Several w orkers have repo rted that soybean seed a t tains i ts highest po tential quali ty

a t physio logical ma turi ty. Thus reproductiv e stag e interv als assume significance in rela-

tion to seed quali ty. Vaughan ( 1987) found that the longer the period R6- R7 , the larg-

er seed obtained, and hence poo rer the seed quality. Song et al. ( 1988) also observ ed

posi tiv e cor relation betw een frui ting period and seed w eigh t while Pfei ffer and Eg li

( 1998) found tha t seed size w as rarely co rrelated wi th fi lling period. In view o f these
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conflicting repo rts and considering the impor tance o f seed quality the present investig a-

tion w as conducted to determine the ef fect of plant g row th habi t on va rious reproductiv e

pha se interv als; heri tabili ty o f reproductiv e phase intervals and their rela tionship to

yield and seed quality

Material and methods
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The experimental materials consisted 25 varieties ( 16 determinates and 9 indeter-

minates) planted in randomized block design w ith 4 replica tions in rainy season 1992 and

1993 at Crop Resea rch Center of the Univ ersity. During plant development continuous

observ ations for reproductiv e phases w ere take on fiv e randomly selected plants f rom a

plo t following Fehr and Caviness ( 1977) . Laboratory g ermina tion o f f resh and room

tempera ture stored seeds ( for 8 months) w as carried out. Corellations betw een seed ger-

minabili ty , yield and repeoductiv e phase interv als w ere w orked out.

Results and discussions

Days taken betw een various reproductiv e stag es w ere mo re or less equal ir respectiv e

o f g row th habit ex cept R1- R2 and R5- R7 . The R1 and R2 stag es occurred simul taneous-

ly in determinate va rieties ( day s intervals: 0. 25- 1. 67) in contrast to the indetermina te

va rieties w here there w as suf ficient gap betw een stag es ( 1. 33- 3. 00 day s) . The length

o f seed fil ling period ( R5 - R7 ) in determinate cultiva rs w as rather longer than tha t in

the indeterminate types ( 30. 12 and 26. 34 days, respectiv ely ) . Fehr and Caviness

( 1977) also observ ed mo re o r less similar results except days taken to develop f rom R5-

R6 , w here, in the present study , it w as 6. 47 days ( determuna te) and 7. 91 days ( inde-

termina te) but Feh r and Caviness ( 1977) repo rted tha t day s required to develop f rom R5

- R6 averaged 15 days. The discrepancies can be explained due to the fact tha t da ta of

the Fehr and Caviness w as f rom studies conducted in U SA and the durations may di ffer

f rom place to place as soybean development is influenced by temperature, day leng th ,

va riety and o ther factors. Low temperature retard and high tempera ture enhance repro-

ductiv e development. Long days ( sho rt nights) reta rd and sho rt day enhance reproduc-

tiv e development. The results of this investigation confirmed the findings o f Bhat-

acharya ( 1990) .

The heritability estima tes fo r va rious reproductiv e phase interv als w ere relativ ely

high (> 0. 74) indicating that the selection fo r the leng th of this intervals may be ef fec-

tiv e. The high heri tabi li ty estima tes for total reproductiv e period ( R1- R8 ) w as repo rted

by Burton ( 1987) , Pfei ffer and Eg li ( 1988) , fo r filing period w as repo rted by Hanson

( 1985) . Smi th and Nelson ( 1987) ; obtained heritability estima tes of 0. 24- 0. 20 fo r R5

- R7 in two popula tions of determina te soybean, Salado- Navarro et al. ( 1985) ob-

tained 0. 07 and 0. 41 for R5 to R7 as broad sense heri tabi li ty.

The yield obtained from determinate g eno typer was rather higher than that f rom in-

determinate ones ( sbout 1- 2q /ha) in boths yea rs of experiment. The low yield in the

indetermina te cul tiva rs may be due to excessiv e lodging and due to the fact that in this
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ty pe of plant habit sunstantial stem elongation and leaf production continue longer af ter

the onset of blooming suggesting a st rong competition fo r assimi la tes between reproduc-

tiv e and vegeta tiv e "sink". Thus some reduction o f v egeta tiv e g row th ha s been thought

desi rable in indetermina tes cultiv ars to minimize the abo rtion of reproductiv e st ructures

and consequently to increase seed yield. Fo ley et al. ( 1986) repo rted tha t stem termina-

tion type did no t cause signi ficant yield di fferences. Thus, either o f the pheno types (de-

termina te v s indeterminate) could be successfully used in soybean breeding prog ramme

depending upon other conditions, for example, in si tua tion causing inadequa te vegeta-

tiv e g row th ( late planted, planted near equa to r o r soybean of 00, 0, I, II maturi ty

g roup) , i t would be desi rable to develop indeterminate cultiva rs ( Boerma, 1979) . It is ,

therefo re, suggested that fo r the Southern India , indeterminate /semi- determinate cul-

tiv ars may be bet ter plant type and in No rth India , determinate tall , plant type wil l be

the desi rable type.

A cri tical ex amination of da ta in table 2, 3 revealed that seed yield had nega tiv e co r-

relation w ith al l interv als R1 - R2 , R2 - R3 , R3- R4 , R4- R5 , R5- R6 , R1 - R8 , R1 and R8

posi tiv e cor relation wi th R6 - R7 and R5 - R7 . How ever, these cor relations w ere non-

significant , ex cept wi th R3 - R4 . No co rrela tion could be observed betw een seed yield

and germination percentage af ter room temperature sto rage. Similary , Hanson ( 1985)

did not find association betw een pod ini tia tion and establishment ( R1 - R5 ) wi th seed

yield. Anand and To rrie ( 1963) found geno typic cor relation betw een leng th of f ruiting

period and seed yield was only 0. 29.

The seed filling period ( R5- R7 ) w as significantly , po si tiv ely co rrela ted wi th total

reproductiv e phase and nega tiv ely wi th f low ering date. Thus the time betw een f low ering

and ma turi ty could be used as an initial selection criterion fo r identifying lines wi th long

seed fi lling duration.

The sto rbility po tential of indeterminate w as bet ter than that o f determina te ones.

The labo rato ry germination of f resh seed had posi tiv e cor relation wi th reproductiv e

pha se intervals: R1 - R2 , R5 - R6 , R1 and R8 and negativ e nonsigni ficant co rrela tion w ith

f rui ting period ( R5 - R7 ) . The t rend w as simi la r fo r the labo ra to ry germination of sto red

seeds in bo th the years of experiment.

Seed size has been found to be negatively associa ted wi th germinabi li ty / storabi li ty

and po sti tv ely, nonsignificant ly co rrela ted wi th filling period ( 0. 175 in 1992 and 0. 230

in 1993) . Similarly , Song et al. ( 1988) , repo rted a po sitiv e co rrela tion o f f rui ting peri-

od wi th seed w eight , hence nreeding for smallet seed is recommended to improve seed

quality. How ever, Pfei ffer and Eg li ( 1988) found that seed size was raely co rrelated

w ith fi lling period.

Thus, on the basis of ov erall results, ma jo r emphasis can not be put on R5- R7 to

have a signi ficant bearing on seed yield and quality in the present material.
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大豆生殖生长阶段与产量及种子质量的相关研究

摘　　要

本试验的目的是明确: ( 1)株型对各生殖生长阶段长度的影响 ; ( 2)各生殖生长阶段长

度的遗传力及其与产量和种子质量的相关。试验用 25个生育期不同的品种于 1992和

1993年的雨季进行。

除 R1- R2期外 ,株型不影响其它生殖生长阶段长度。所有生殖生长阶段长度的遗传

力都较高 (> 0. 74)。鼓粒期 ( R2 - R7 )长度与种子寿命呈不显著负相关 ,与种子产量及种

子大小呈不显著正相关。总生殖生长期长度可作为选择长鼓粒期品系的初始选择指标。种

子寿命与开花前日数间存在显著的正相关。
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